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Introduction 

Theoretical investigation of the radiation damaged solar cells and 

general transport properties of semiconductors has been continued. One 

approach is to study the effects of damages caused by radiation on the 

various thermal properties of semiconductors for various concentration 

ranges and for various species of damages. The other is to study how 

the radiation damages are annealed with elapse of time as the temperature 

of the sample is increased. 

Current Research and Results Obtained 

1. A paper entitled "Simple Power Law for the Introduction Rate of 

Defects in Semiconductors under Steady Irradiation" written by M. M. 

Sokoloski and T. Tanaka was presented at the International Symposiuh on 

Lattice Defects in Semiconductors, September (1966) Tokyo. Details 

of this paper has been written as a NASA internal progress report by 

Sokoloski. This paper also discusses a method of solving a set of 

non-linear differential equations for given initial conditions and for 

time intervals which range over 6 decades. Solution of non-linear 

equations over such a long time interval is not obtained by the usual 

power series method because of convergence difficulty. The method dis- 

cussed in this paper is applicable even to such time intervals as big 

as 6 decades. The paper will be submitted for publication in the Physi- 

cal Review shortly. 
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2. A paper entitled "Green's Function Theory of Nonlinear Transport 

Coefficients" written by T. Tanaka, K. Moorjani and T. Morita has been 

published in the Physical Review, Vol. 155, pp 388-392 (1967). The 

formulation is quite general and it has a wide applicability. The 

mechanism of ultrasonic amplification in semiconductors and microwave 

I harmonic generation in magnetic insulators can be analysed from the 

I point of view of the present formulation. 

3 .  J. B. Jalikee (full time graduate assistant) has completed his Ph. D. 

theses on the "Theory of Impurity Conduction in Semiconduc$ors". In 

this theory it is attempted to find the temperature dependence of the 

electric conductivity of impurity semiconductors over a wide range of 

impurity concentration. A general result is obtained which includes 

formulations of previous authors as special cases. 

Future Program 

Investigation of the Effects of Vacancy and Impurity upon various 

Properties of Semiconductors. Thermal, electrical and optical properties 

of semiconductors depend strongly upon the vacancies and impurities 

present in semiconductors. Recently the identification of specific im- 

purities as the origin( of specific anomaly in the physical properties 

became more important and a detailed study of the properties of a speb 

cific impurity has become the subject of interest. 
the 

Recently,(mthod of calculating from first principles the vibrational 

frequencies of crystals which have various defects has been formulated. 
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This method i s  based on t h e  fact  t h a t  t h e  cohesive energy of t h e  c r y s t a l ,  

m e t a l l i c  o r  semiconductive, can be c a l c u l a t e d  from t h e  atomic core po- 

t e n t i a l s  by t h e  method of pseudo-potential .  Therefore,  even t h e  l a t t i c e  

energy of a d i s t o r t e d  c r y s t a l  can be c a l c u l a t e d  by t h e  same method. 

i s , t h e n ,  poss ib l e  t o  e l imina te  t h e  convent ional  mass-spring model com- 

p l e t e l y .  

va lues  f o r  t h e  f requencies  of l oca l i zed  mode a s soc ia t ed  with a p a r t i c u l a r  

impuri ty  o r  vacancy i n  semiconductors o r  t h e  e l e c t r o n i c  states of t h e  

same d e f e c t .  Our f u t u r e  e f f o r t  w i l l  be concentrated on t h e  c a l c u l a t i o n  

of p r o p e r t i e s ,  such a s  t h e  energy of formation of a defect, t h e  energy 

of a c t i v a t i o n ,  e l e c t r o n i c  s t a t e s  and hopeful ly  t he  annealing and t r a n s p o r t  

p r o p e r t i e s  of semiconductors which have va r ious  de fec t s .  

I t  

I n  t h i s  way t h e r e  i s  a hope t o  be able t o  ob ta in  reliable 

I 
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